Sexual dimorphism of thyroid reactive oxygen species production due to higher NADPH oxidase 4 expression in female thyroid glands.
Dual oxidases (DUOX1 and DUOX2) are NADPH oxidases (NOX) involved in hydrogen peroxide production necessary for thyroid hormonogenesis, but recently, the NOX4 has also been described in the thyroid gland. The prevalence of thyroid disease is higher in women, and the basis for this difference might involve a higher oxidative stress level in the female thyroid gland. Hence, we aimed at evaluating whether the function and the expression of enzymes involved in the thyroid redox balance differ between females and males. DUOX1, DUOX2, NOX4, glutathione peroxidase (GPx), and catalase activities and expression levels were evaluated in the thyroids of prepubertal and adult male and female rats. The mRNA levels of DUOXA1 and DUOXA2, the DUOX maturation factors, and of p22phox and Poldip2 (subunits of NOX4) were also determined. A higher calcium-independent H(2)O(2) production was detected in the adult female rat thyroid, being higher in the estrous phase of the cycle. Moreover, the expression of NOX4 and Poldip2 mRNA was higher in the thyroids of adult female rats, as well as in PCCL3 cells treated with 17β-estradiol. The GPx1 mRNA expression was higher in adult female thyroids, while GPx2 and GPx3 mRNA and total GPx activity were not significantly different. Catalase mRNA expression and activity, together with thyroid thiol levels were significantly lower in the adult female rat thyroid. Taken together, our results show that the thyroid gland of female rats is exposed to higher oxidative stress levels due both to increased reactive oxygen species (ROS) production through NOX4, and decreased ROS degradation.